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(54) Abstract Title 

Image stabilization using bit-plane matching 

(57) An image stabilizing apparatus for correcting motion of an image recording apparatus by using a 
bit-plane matching technique, and an image stabilizing method thereof. In the image stabilizing apparatus, a 
field memory 102 stores input digital image information. A motion detecting circuit 101 calculates an amount 
of movement of input image information between two fields by using bit-plane matching technique and 
outputs a motion vector of the image recording apparatus. A motion correcting circuit 103 corrects the motion 
of the image recording apparatus by moving image information stored in the field memory 102 in an opposite 
direction to the direction of the motion vector. 
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IMAGE STABILIZING APPARATUS USING BIT-PLANE MATCHING 
AND IMAGE STABILIZING METHOD USING THE SAME 

The present invention relates to an image recording 
apparatus, and more particularly, to an image stabilizxng 
apparatus for compensating a movement of the image 
recording apparatus to stabilize an image captured by the 
image recording apparatus and a method using the same. 

When photographing an object using an image capturing 
system, e.g. a camcorder, it is difficult to stably 
photograph the object without trembling of the hands. 
Such hand trembling may be serious when the xmage 
capturing system is small and light so that the user 
photographs while holding the camcorder with only one 
hand. Furthermore, as magnifications of zoom lens of the 
camcorder increases, 'a photographed image is seriously 
shaken by a minute movement of the camcorder. 

in order to address the problems, an image 
stabilizing apparatus for stabilizing the photographed 
image by automatically correcting tremblings of hands xs 
required. In such an image stabilizing apparatus, the 
notion of the image capturing apparatus caused by 
trembling hands is detected by an image detection method 
That is, a local motion vector of the image is detected by 
using a local motion vector detector. Also, a field 
motion vector representing the motion of an entire ield, 
and an accumulated motion vector representing special 
circumstance are detected using the local motion vector. 

One of the conventional motion detecting methods 
detects the motion of an image according to a motion of a 
representative point, tn such a method, a predetermined 
number of representative points are set in a motxon 



detecting area. Then, the motion of the image is 
estimated by detecting the motion of the predetermined 
representative points. Even though such a method has an 
advantage in that it can be implemented by a simple 
hardware, the method has a drawback in that the precision 
is deteriorated when there is a moving object in the 
image . 

Another conventional image detecting method uses a 
band extract representative point (BERP) to detect the 
motion of the image. According to the motion detecting 
method using the BERP, characteristic points of an image 
are extracted by passing the image signal through a band 
filter in order to enhance the precision compared with the 
method using the representative point. Then, the motion 
of the image is detected by use of the characteristic 
points. However, this method has a drawback in that the 
required memory capacity is increased. 

Another conventional image detecting method uses edge 
pattern matching techniques. The motion detection method 
using edge pattern matching techniques can be implemented 
by a simple hardware and reduces the required memory 
capacity by extracting edge patterns from the image, and 
thus may overcome the problems of the method using BERP. 
However, according to this method, the detecting 
precision may be lowered when the illumination is low. 
Furthermore, it is difficult to detect the edge from the 
image . 

Therefore, a motion detecting method which can reduce 
the required memory capacity, while maintaining the degree 
of precision in motion detection, is required. 
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With a view to solve or reduce the above problems, 
one of the aims of embodiments of the present invention is 
to provide an image stabilizing apparatus for correcting 
motion of an image by bit-plane matching which is capable 
5 of precisely detecting motion according to a change m 
illumination and reducing memory capacity. 

Another aim of embodiments of the present invention 
is to provide an image stabilizing method by using the 
10 image stabilizing apparatus. 

According to a first aspect of the invention, there 
is provided an image stabilizing apparatus for correcting 
motion of an image recording. apparatus by using a bit- 
plane matching technique, and an image stabilizing method 

r . . ,. . ,^^vne =» field 
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thereof. In the image stabilizing apparatus, a field 
memory stores input digital image information. A motion 
detecting circuit calculates an amount of movement of 
input image information between two screens by using a 
20 bit-plane matching technique and outputs a motion vector 
of the image recording apparatus. A motion correcting 
circuit corrects the motion of the image recording 
apparatus by moving image information stored in the field 
memory in an opposite direction to the direction of the 
25 motion vector. 

The motion detecting circuit preferably comprises: 
a bit-plane extractor for extracting bit-planes from input 
digital image information; an optimum bit-plane detector 

30 for detecting the optimum bit-plane suitable for detecting 
motion among the bit-planes extracted by the bit-plane 
extractor; a bit-plane memory for storing the optimum bit- 
plane detected by the bit-plane detector; a bit-plane 
correlation value detector for comparing pixel values of 

35 the optimum bit-plane of a previous screen stored in the 
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bit-plane memory and pixel values of the optimum bit-plane 
in a current screen to calculate correlation values 
between the pixels bit-planes , and accumulating the 
calculated correlation values; and a motion vector 
calculator for calculating the motion vector from the 
accumulated correlation value. 

According to a second aspect of the invention , there 
is provided an image stabilizing method in an image 
recording apparatus , the method comprises the steps of:, 
(a) detecting a motion vector of an input image using a 
bit-plane matching technique; and (b) correcting the 
motion of an image recording apparatus by moving the input 
image in the opposite direction to a direction of the 
detected motion vector. 

Preferably, the step (a) comprises the steps of: (al) 
extracting bit-planes from digital image information; (a2) 
selecting an optimum bit-plane among the extracted bit- 
planes; (a3) storing the optimum bit planes of a previous 
screen and a current screen; (a4) comparing pixel values 
of the optimum bit-plane of a previous screen stored in 
the bit-plane memory and pixel values of the optimum bit- 
plane in a current screen to calculate correlation values 
between the pixels bit-planes, and accumulating the 
calculated correlation values; and (a5) calculating the 
motion vector from the accumulated correlation value. 

The step (a2) preferably comprises the steps of: 
(a2a) initializing an optimal bit-plane index m and an 
average bit conversion rate C avg ; (a2b) calculating a bit 
conversion rateC^, of the optimal bit-plane determined by 
the optimal bit-plane index m; (a2c) determining whether 
or not the absolute value of the difference between the 
calculated bit conversion rate and the average bit 
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fhan a predetermined 
conversion rate equal to or . blt . 
threshold value; and <a2d, ^ to the 

pl ane if the absolute value is less .than or equ 



step (a2c) . 



.refera.lv. the average 

r ± r if the current bit-plane 



to 

in the step <a2d) . 



of the bit-plane in the step (a2-4) 
Th e chan^ng of the ^ determining whether or 

preferably comprises the steps <*• 
not the bit conversion rateC,, is greater 

•on rate C ; and selecting an upper bit-plane 
bit conversion rate L avg , 

i£ the bit conversion ratec. is -t ; r ^ ^ a^ 

. „ rM . e c , and a lower bit-plane n w 
bit conversion rate c avg , <" 

• „ rater is not greater than the average bit 

conversion rateC^ is uuu ^ 

conversion rate C avg * 

Th e method may further co-prise a step .of ' 
predetermined number of motion detectio, .region i * 
'selected optimum bit-pl— .™ "^red with 

opti- bit-Pi- of a previous -en - = P ent ^ 

• i „ 3 inpci of the optimum bit -plane in 
^ respect t £ o pixel values in the predetermined nu^er 
of motion detection regions. 

FO r a better understand!*, of the ^^J^ 
sh o„ how embodiments of the same m*y be 
»f-rt reference will now be made, by way of examp 



- 6 - 

Figure 1 is a block diagram of an image stabilizing 
apparatus using bit-plane matching according to an aspect 
of the present invention; 

Figure 2 is a detailed block diagram of a motion 
detection circuit shown in Figure 1; 

Figure 3 illustrates bit-planes extracted from a 236- 
gray level image as an example of transforming digital 
image information into bit-planes; 

Figure 4 is a flowchart illustrating a method of 
selecting an optimal bit-plane; 

Figure 5 exemplarily shows motion vector detection 
regions in a bit-plane; 

Figure 6 is a diagram showing binary pixels in the 
motion vector detection region of a bit-plane shown in 
Figure 5; 

Figure 7 illustrates a bit-plane matching technique 
between two fields; and 

Figure 8 is a graph showing the characteristic of the 
correlation value with respect to the amount of movement. 

Referring to Figure 1, an image stabilizing apparatus 
includes a motion detection circuit 101, a field memory 
102 and a motion correction circuit 103. 

The field memory 102 receives and stores input 
digital image information. The motion detection circuit 
101 detects a motion vector of the input image by 
calculating the amount of movement of input image 
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information in a field unit according to a bit-plane 
matching technique. The motion correction circuit 103 
receives the motion vector output by the motion detection 
circuit 101 and corrects the movement of the image 
information by moving the image information stored in the 
field memory 102 in a direction opposite to the direction 
of the motion vector . 

The image stabilizing apparatus of Figure 1 operates 
as follows. 

image information which is output by a charge coupled 
device (CCD) of an image capturing apparatus such as a 
camcorder or by an image recording/reproducing apparatus 
such as a video cassette recorder is converted into 
digital image information via an analog-to-digital 
converter . Digital 'image information is stored m the 
field memory 102 and simultaneously input to the motion 
detection circuit 101. The amount of movement of image 
information between two consecutive fields is detected by 
the motion detection circuit 101 according to the bit- 
plane matching technique, and a motion vector is output 
according to the detected amount of movement. Image 
information stored in the field memory 102 is moved in the 
opposite direction to that of the motion vector from the 
motion correction circuit, and then output as a motion- 
corrected digital image signal. 

Figure 2 is a detailed block diagram of the motion 
detection circuit shown in Figure 1. 

The motion detection circuit 101 of Figure 2 includes 
a bit-plane extractor 201, an optimum bit-plane detector 
202, a bit-plane memory 203, a correlation value detection 
unit 204, and a motion vector calculator 206. The 
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correlation value detection unit 204 includes a bit-plane 
comparator/calculator 204a and a correlation value 
accumulator 204b. 

The bit-plane extractor 201 extracts bit-planes from 
digital image information. The optimal bit-plane detector 
201 determines the optimum bit-plane suitable for motion 
detection under a specific illumination condition. The 
bit-plane memory 203 stores the optimum bit-plane 
determined by the optimum bit-plane detector 2 02 among the 
bit-planes extracted by the bit-plane extractor 201. The 
bit-plane memory 203 stores at least two optimum bit- 
planes which are respectively extracted from at least two 
consecutive fields. 

The correlation value detection unit 204 compares the 
pixel values between the bit-planes of the previous field 
and the current field stored in the bit-plane memory 203 , 
calculates a correlation value between the pixels in the 
two bit-planes, and accumulates correlation values to 
generate a overall correlation value between the bit- 
planes. That is, in the correlation value detection unit 
204, the bit-plane comparator/calculator 204a compares the 
bit-plane of the current field with the bit-plane of the 
previous field and performs a logic operation to calculate 
the correlation values between the pixels. The 
correlation value accumulator 204b accumulates correlation 
values output by the bit-plane comparator/calculator 204a. 

The motion vector calculator 206 calculates a motion 
vector from the amount of movement of a detection window, 
having the minimum correlation value output by the 
correlation value accumulator 204b, that is, having the 
highest correlation, from the motion detection region of 
the previous bit-planes. 
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The operation of the image stabilizing apparatus 
shown in Figure 1 will now be described in detail -with 
reference to Figure 2. 

As shown in Figure 2, the bit-planes, each of which 
is a binary image information, is extracted from input 
digital image information by the bit-plane extractor 201. 
The optimum bit-plane is determined by the optimal bit- 
plane detection unit 202 among the bit-planes extracted by 
the bit-plane extractor 201 in consideration of the 
environmental conditions affecting the detection of the 
motion vector, most notably, changes in the illumination. 

in general, when bit-planes are extracted from image 
information having k-bit gray level, each pixel value of 
the image information is expressed by the following 
equation ( 1 ) : 



a. 



- 1 2 k - 1 ^. 2 2 k - 2 + ... + a 2 2 2 + a 1 2 1 + a 0 2° ..-(D 



That is, the pixel value is represented by k 

. ^ ,r-t\ i k-U and each coefficient is 

coefficients 3,(1=0, 1, * i)» ana e 

zero or one. Thus, image information having 256 gray 
levels can be transformed into eight bit-planes as shown 
in Figure 3. For example. If a first pixel of the 
original image has a 203rd gray level, i.e. "11001011" 
the pixel value is represented by first pixels of eight 
bit-planes as shown in Figure 3. 

Each bit-plane has the following characteristics 
according to the changes in the illumination. Under a 
normal illumination condition, information from which the 
shape of image can be detected is included in an upper 
bit-plane, and such information is very important to 
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detect the motion of the input image- On the contrary, 
the binary values are randomly distributed at a lower bit- 
plane. Meanwhile, under a lower illumination condition, 
the bit-plane having a shape-detectable information moves 
to a lower bit-plane. Contrarily, under a higher 
illumination condition, ' the bit-plane having a shape- 
detectable information moves to an upper bit-plane. Since 
the visually important bit-plane moves according to 
changes in the illumination, it is necessary to select an 
optimum bit-plane in order to precisely detect the motion 
vector. 

In order to select the optimum bit-plane according to 
changes in the illumination, a bit conversion rate C m of 
each bit-plane is calculated by the following equation 
(2): 

r - x y — , 0 £ m z k-1 

Ujn MxN 



where © denotes an exclusive-OR operation (XOR), and 
MxNrepresents the size of the bit-plane. 

With the exception of two lowermost bit-planes BIT- 
PLANE 0 and BIT-PLANE 1 in which binary data are 
distributed in a relatively random manner, the remaining 
bit-planes BIT-PLANE 2 through BIT-PLANE 7 show 
characteristics that the bit conversion rate is higher for 
a lower bit-plane and lower for a upper bit-plane. Also, 
the bit conversion rate of each bit-plane tends to be 
lower when the illumination is lower. Thus, when 
selecting the optimum bit-plane, a relatively lower bit 
plane is to be selected under a low illumination condition 
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while a relatively upper bit-plane is to be selected under 
a higher illumination condition, so that the motion of the 
image capturing apparatus is detected precisely. 

Figure 4 is a flowchart illustrating a method of 
detecting the optimum bit-plane according to the present 
invention. 

First, the optimum bit-plane detector 202 initializes 
an optimum bit-plane index m and an average bit ^ 
rate (step S40). In the present embodiment, the 



rate - 



optimum bit-plane index m is initialized to an median 
value of the bit-plane indices. However, m an 
alternative of the present embodiment, the optimum bit- 
plane index m may be initialized to another value. Also 
in the present embodiment, the average bit conversion rate 
C>vg is determined empirically during the use of the image 
capturing apparatus. 

Then, a bit conversion rate C m of the selected bit- 
plane is calculated (step S42). In step 44, it is 
"determined whether the absolute value of the difference 
between the bit conversion rate calculated in the step 42 
and the bit conversion rate determined in the step 40 
equal to or less than a threshold value T (step S44). 

If the absolute value is equal to or less than the 
threshold value T in the step 44, the current bit-plane is 
maintained. At this time, the average bit conversion rate 
C avg is adjusted by the following equation (3): 
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c m + c 1 



avg 



(3) 



However, if the absolute value is greater than the 
threshold value T in the step 44, the bit-plane is changed 
into another one (step S48). In order to change the bit- 
plane, it is determined whether the calculated bit 
conversion rate C m is greater than the average bit 
conversion rate C av& (step S48a) . If the bit conversion 
rate C m is greater than the average bit conversion rate C avg 
in the step 48a, the bit conversion index is incremented 
and a bit-plane which is upper to the current bit-plane is 
selected (step S48b). If the bit conversion rate C m is not 
greater than the average bit conversion rate C avg in the 
step 48a, the bit conversion index is decremented and a 
bit-plane which is lower to the current bit-plane is 
selected (step S48c). After the adjustment of the average 
bit conversion rate C avg or the optimum bit-plane index, the 
steps S40 through S48c may be carried out to further 
optimize the optimum bit-plane index. 

As described above, in embodiments of the present 
invention, the optimum bit-plane detector 202 generates an 
the optimum bit-plane index by using the bit conversion 
rate so as to detect the optimum bit-plane. As a result, 
the optimum bit-plane, according to the change in the 
illumination, is detected. 

The correlation value detection unit 2 04 sets a 
predetermined region in the detected optimum bit-plane as 
a motion detection region as shown in Figure 5- Also, the 
correlation value detection unit 204 compares pixel values 
of the optimum bit-planes of consecutive fields, and 
accumulates the comparison results to obtain a correlation 
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value. The motion vector calculator 206 detects a motion 
vector of the image by use of the calculated correlate 
values from the correlation value detection unit 204. 

When photographing an image using an image capturing 
device, a moving object is generally located at the centre 
of the screen while the border of the screen is assigned 
to the background. Thus, in order to reduce the amount of 
calculation and the required memory capacity, it is 
preferable to set a motion detection region and determine 
the motion vector by use of pixels in the motion detection 
region rather than all the pixels of the entire image. 
Further, it is preferable that motion detection region is 
set near the border of the screen. Thus, In a preferred 
embodiment of the present invention, 4 motion vector 
detection regions 1, 2, 3 and 4 are set near the border of 
the bit-plane. 

Figure 6 shows binary pixels in the motion vector 
detection region of a bit-plane, shown in Figure 5. The 
bit-plane comparator/calculator 204a sequentially 
generates a plurality of detection windows each having the 
same magnitude as the motion detection region m a 
predetermined search region of the current bit-plane, 
which is indicated as a dotted rectangle in Figure 7. 
Then, the bit-plane comparator /calculator 204a compares 
the pixel values of the detection window with the pixel 
values of the motion detection region in the previous bit- 
plane stored in the bit-plane memory. That is, the bit- 
plane comparator/calculator 204a performs exclusive-OR 
(XOR) operations with respect to the binary pixel values 
of the motion detection region in the previous bit-plane 
and the pixel values of the detection window of the 
current bit-plane, as shown in equation (4), and the 
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correlation value accumulator 204b accumulates the results 
of the XOR to obtain a final correlation value. 

J>* = [aJ^U, y) XOR a/U+i, y+j) ] , 0 <; m <; Jc-1 

x y 

. ..(4) 

where a m l (x,y) denotes m-th bit-plane at time t, (I, 
j ) denotes the motion vector that is the amount of 
movement of the detection window from the motion detection 
region in the horizontal and vertical directions, and P(I, 
j ) represents the correlation value of the corresponding 
to the motion vector. Also, _ in the equation (4) it is 
assumed that the size of the motion detection region is 
(k*k) . 

Figure 8 shows the characteristic of the correlation 
value with respect to the amount of movement. As can be 
seen in Figure 8, the correlation value is minimum at a 
position which corresponds to an actual displacement of 
the image due to the trembling of the hand, and increases 
with the increase/decrease of an assumed amount of 
movement. Thus, the motion vector calculator 206 of 
Figure 2 determines the position at which the correlation 
value is at its minimum as the movement of images between 
the fields. Such a process is performed for four motion 
detection regions, and each movement amount is determined 
as a motion vector (0 s n £ 3) of each detection 

region. Finally, an average value of the motion vectors 
for the four motion detection regions is determined as an 
overall motion vector. 
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Vn = (i, j) = argmin[P(i, j)l ♦•■(5) 

On the other hand, the image stabilizing method of 
embodiments of the present invention can be applied . to 
image recording/reproducing apparatuses other than video 
cameras, such as a digital video cassette recorder (DVCR) 
and digital still camera (DSC). For example, in the case 
of a DVCR, the trembling of the hands which were reflected 
in the image signal being recorded camera can be 
compensated for, while being recorded, by using the image 
stabilizing apparatus as herein described. Alternatively, 
the trembling of the hands which were introduced while the 
image was captured by using a photographic device such as 
a video camera can be corrected by using the image 
stabilizing apparatus while the recorded image signal is 
reproduced. 

As described above, in the image . stabilizing 
apparatus and the method thereof for correcting the motion 
of the input image by using bit-plane matching, the 
required memory capacity can be reduced because the binary 
image information of only a specific bit-planes from the 
input image information is stored in a memory. Also r 
because a simple logic operation is performed on the bit- 
plane, the overall calculation speed is increased. 
Furthermore, since exclusive-OR operations required during 
the matching of the bit-planes can be carried out by a 
simple circuit, the structure of the overall image 
stabilizing system is simplified. 

The reader's attention is directed to all papers and 
documents which are filed concurrently with or previous to 
this specification in connection with this application and 
which are open to public inspection with this 
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specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

All of the features disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), and/or all of the steps of. any method or 
process so disclosed, may be combined- in any combination, 
except combinations where at least some of such features 
and/or steps are mutually exclusive. 

Each feature disclosed in this specification 
(including any accompanying claims, abstract and 
drawings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless expressly 
stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one example only of 
a generic series of equivalent or similar features. 

The invention is not restricted to the details of the 
foregoing embodiment ( s ) . The invention extends to any 
novel one, or any novel combination, of the features 
disclosed in this specification (including any 
accompanying claims, abstract and drawings), or to any 
novel one, or any novel combination, of the steps of any 
method or process so disclosed. 
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CLAIMS 

1 . An image stabilizing apparatus of an image recording 
apparatus comprising: 

a field memory for storing input digital image 
information; 

a motion detecting circuit for calculating an amount 
of movement of input image information between two screens 
by using a bit-plane matching technique and outputting a 
motion vector of the image recording apparatus; and 

a motion correcting circuit for correcting the motion 
of the image recording apparatus by moving image 
information stored in the field memory in an opposite 
direction to the direction of the motion vector. 

2. The image stabilizing apparatus of claim 1, wherein 
the motion detecting circuit comprises: 

a bit-plane extractor for extracting bit-planes from 
input digital image information; 

an optimum bit-plane detector for detecting the 
optimum bit-plane suitable for detecting motion among the 
bit-planes extracted by the bit-plane extractor; 

a bit-plane memory for storing the optimum bit-plane 
detected by the bit-plane detector; 

a bit-plane correlation value detector for comparing 
pixel values of the optimum bit-plane of a previous screen 
stored in the bit-plane memory and pixel values of the 
optimum bit-plane in a current screen to calculate 
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correlation values between the pixels bit-planes, and 
accumulating the calculated correlation values; and 

a motion vector calculator for calculating the motion 
vector from the accumulated correlation value. 

3. An image stabilizing method in an image recording 
apparatus, the method comprising the steps of: 

(a) detecting a motion vector of an input image using 
a bit-plane matching technique; and 

(b) correcting the motion of an image recording 
apparatus by moving the input image in the opposite 
direction to a direction of the detected motion vector. 

4. The image stabilizing method of claim 3, wherein the 
step (a) comprises the steps of: 

(al) extracting bit-planes from digital image 
information; 

(a2) selecting an optimum bit-plane among the 
extracted bit-planes; 

(a3) storing the optimum bit planes of a previous 
screen and a current screen; 

(a4) comparing pixel values of the optimum bit-plane 
of a previous screen stored in the bit-plane memory and 
pixel values of the optimum bit-plane in a current screen 
to calculate correlation values between the pixels bit- 
planes, and accumulating the calculated correlation 
values; and 
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(a5) calculating the motion vector from the 
accumulated correlation value. 

5. The image stabilizing method of claim 4, wherein the 
step (a2) comprises the steps of: 

(a2a) initializing an optimal bit-plane index m and 
an average bit conversion rate C^; 

(a2b) calculating a bit conversion rate C m of the 
optimal bit-plane determined by the optimal bit-plane 
index m? 

( a2c) determining whether or not the absolute value 
of the difference between the calculated bit conversion 
rate and the average bit conversion rate equal to or less 
than a predetermined threshold value; and 

(a2d) maintaining the current bit-plane if the 
absolute value is less than or equal to the threshold 
value, and changing the bit-plane if the absolute value is 
greater than the threshold value in the step (a2c). 

The image stabilizing method of claim 5, wherein the 

. ^_ 4. if 



6, 



average bit conversion rate is reset to c m + q 



_ avy 



the 



current bit-plane is maintained in the step (a2d) 



7 The image stabilizing method of claim 5, wherein the 
changing of the bit-plane in the step (a2-4) comprises the 
steps of: 

determining whether or not the bit conversion rate C m 
is greater than the average bit conversion rate C ive ; and 
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selecting an upper bit-plane if the bit conversion 
rate C m is greater than the average bit conversion rate 
C avg , and a lower bit-plane if the bit conversion rate C m is 
not greater than the average bit conversion rate C lvg . 

8. The image stabilizing method of claim 5, further 
comprising a step of setting a predetermined number of 
motion detection regions in the selected optimum bit- 
plane, 

wherein pixel values of the optimum bit-plane of a 
previous screen is compared with pixel values of the 
optimum bit-plane in a current screen with respect to 
pixel values in the predetermined number of motion 
detection regions. 

9. An image stabilizing apparatus substantially as 
herein described with reference to the accompanying 
drawings . 

10. An image stabilizing method substantially as herein 
described with reference to the accompanying drawings. 
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